Formulation and characterization of poly (D,L-lactide-co-glycolide) nanoparticle containing vascular endothelial growth factor for gene delivery.
The stability, in vitro release, in vitro cell transfection efficiency and in vivo gene transfer of vascular endothelial growth factor (VEGF(165)) plasmid DNA-loaded poly(d,l-lactide-co-glycolide) (PLGA) nanoparticles were investigated. DNA-loaded nanoparticles were prepared with PLGA bearing VEGF(165) plasmid DNA and characterized with respect to morphology, size and encapsulation efficiency. The gene transfer efficiency of nanoparticles was tested in vitro on the cultured myocardial cells. And then the suspension of VEGF-loaded nanoparticles (VEGF-NPs) was injected into myocardial tissues in vivo to observe the process of nanoparticles as vectors for gene transfer to cardiac myocytes and to detect its biological effect and evaluate angiogenesis. The encapsulation efficiency of the VEGF-NPs was 58.06 +/- 2.8% and their diameter ranged 100-300 nm. VEGF gene could be successfully transfected into myocardial cells by nanoparticles, which significantly enhanced gene transfection efficiency. A great number of nanoparticles were seen in the myocardial cytoplasm and nucleus. Furthermore, the nanoparticles began to dissolve and degrade. There was a significant increase in the number of capillaries in the VEGF-NPs group when compared with the plasmid DNA group. The PLGA nanoparticles are capable of DNA delivery to cardiac myocytes for treating ischaemic myocardium. The direct gene transfer of VEGF-NPs into ischaemic rabbit myocardium can improve cardiac function and increase the number of capillaries.